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1. Introduction

Direct methanol fuel cells (DMFC) have attracted considerable
attention for several applications because of their lower weight, high
efficlency and low poison emissions [1-4]). Perflucrosulfonate ionomer
membranes, such as Nafion membranes, are the common membranes
uéed in the polymer electrolyte membrane fuel cells presently. However,
applications of Nafion membranes into DMFC are limited by their high
cost and poor barrier property to methanol crossover. Therefore it is
necessary to develop a proton conductive membrane with low cost and
low methanol permeability.
B-Cyclodextrin is a cyclic oligosaccharide consisting of seven glucose
units, and the cyclic oligosaccharide has a hydrophobic cavity of several
angstroms diameter. It has many reactive sites for the substitution and
unique properties forming a formation of rotaxane [5-7].

In this study, we prepared the sulfated B-Cyclodextrin/PVA membranes
to reduce the methanol permeability and obtain high proton conductivity
through the membrane.
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Figure 1. (a) B-Cyclodextrin and (b) sulfated B-Cyclodextrin

2. Experimental

2.1. Materials

PVA (99% hydrolyzed; average Mw = 89,000-98,000; Aldrich), B-Cycl
odextrin sulfated sodium salt (Typical substitution 7-11 moles/mole
B-CD; Aldrich) Sulfated B-Cyclodextrin was used to prepare ion
exchange resins without further purification (Na' form — H' form).

2.2. Membrane preparation

A 5 wt% of PVA solution was mixed with the various amounts of f
-CDSOsH by weight (15%, 25%, 30%, 45%). The mixtures were
vigorously stirred at room temperature for 4h. After that, the
homogeneous solutions were poured and cast onto a plastic dishes. The
membranes were first dried at 25°C for 5 days, dried at 70C for 2h in
a convection oven and cross—linked by a solution of glutaraldehyde (6
g), acetone (300 g) and HCl (8 g) for 3h at 50C. The membranes were
immersed overnight in distilled water to remove impurities.

2.3 Water swelling ratio

The water uptake absorbed in the B-CDSOs3H/PVA membranes was
measured by immersing the membrane samples into the distilled water
at 25C for 24h. Then the membranes were taken out, wiped with filter
paper, and immediately weighed on a microbalance.
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24. Proton conductivity measurement

A four-point probe method was used to measure the proton conductivity
of the membranes. Before the measurement of proton conductivity, the
prepared membranes were equilibrated with deionized water.

2.5. Methanol permeability measurement
The methanol permeability of the membranes was determined using a

diffusion cell. This cell consists of two reservoirs, each approximately
48 mL, separated by a vertical membrane. Each membrane is clamped between
the two reservoirs and stirred during the experiment.

3. Results and discussion
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Figure 2. Water swelling ratio (left) and proton conductivity (right) with the concentration

of B-CDSOzH

Fig. 2 shows the water content and proton conductivity in the B-CD
SO3H/PVA membranes depending upon the B-CDSO3H content added in
the case of the membranes prepared at 70TC.
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Figure 3. Methanol permeability of PVA/B-CDSOQ;H membranes
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Fig. 3 shows the methanol permeability in the B-CDSOsH/PVA
membranes. In the case of the membrane prepared at 70T, the
methanol permeability increased with the amount of the B-CDSOsH.
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